Relative feeding value of three forage-based diets for Holstein heifers
Introduction
Replacement heifer programs should be cost effective but yield a heifer large enough to be bred to calve by 24 months of age and with a well developed mammary gland relatively free of internal fat. A daily gain of 1.6 to 1.8 lbs appears to be optimum to achieve the desired bodyweight to be bred by 14 months of age. Feed cost to achieve the above physical goals often accounts for 60% of the total cost in a replacement heifer program. Forage may constitute the majority of a heifer's dry matter intake during the growing phase, if it supplies adequate energy, protein, mineral, and vitamins.
Grain sorghum silage and prairie hay are abundant feed sources in Kansas and are frequently used in the diets of replacement heifers. However, grain sorghum is relatively low in protein, deficient in calcium, low in potassium, and potentially adequate in energy for growing heifers diets, whereas prairie hay is adequate in potassium, low in calcium and phosphorus, marginal in protein, and low in energy. Soybeans are well adapted to Kansas conditions and offer a forage that is abundant in protein, calcium, and potassium but relatively low in energy and phosphorus. Silage composed of a mixture of soybeans and grain sorghum should provide sufficient protein, energy, calcium, phosphorus, and potassium to meet the needs of growing dairy heifers. This trial was designed to ascertain the value of soybean-grain sorghum silage relative to sorghum silage or prairie hay as a feed for growing dairy heifers.
Procedures
Seventy-two Holstein heifers were sorted into light and heavy weight groups and distributed among treatment groups according to age and body weight. Treatment groups were soybean-grain sorghum silage (S-GSS), grain sorghum silage plus alfalfa hay (GSS-AH), and prairie hay (PlI). Each treatment group contained two replications (one light and one heavy), with 12 head per replication.
Forages were supplemented with milo and soybean meal in a ratio to provide isocaloric and isonitrogenous diets. Calcium, phosphorus, potassium, trace i·' :t I " 55 mineral salt, and Rumensin were balanced across treatment groups. Trace mineral salt was also provided free choice.
All animals were introduced to the appropriate treatment for 1 week prior to the experiment. Heifers were fed to gain 1.6 Ibs per day over the 97-day experimental period. Experimental rations (Table 1) were adjusted for growth one time during the trial. Ten percent feed above requirements was fed daily to provide room for growth between the major feed adjustment periods.
Soybeans and grain sorghum were interseeded at the rate of 100 lbs of soybeans and 20 lbs of grain sorghum per acre with a grain drill. The mixture was harvested when the grain sorghum I'eached the early dent stage and ensiled in a concrete stave silo until fed. B.
C.
- 1Rations shown are the initial rations which were adjusted to allow for increased heifer wieght over time.
-----l b s per head per day·------
2Light heifers -initial weight less than 700 Ibs.
3Heavy heifers -inital weight greater than 700 lbs. 4DM = dry matter basis. 5As fed = as fed basis.
6Nlilo carrier -ground milo was used as a carrier for rumensin, salt, and vitamins.
Results and Discussion
Holstein heifers fed grain sorghum silage plus alfalfa hay gained more weight per day (2.2 lbs) than those fed prairie hay plus milo grain and soybean meal (2.0 100) or soybean-grain sorghum silage alone (1.5 lbs; Table 2 ). However, heifers fed soybean-grain sorghum silage appeared to increase in wither height more than heifers on the other diets. This suggests that sufficient nutrients were available in the soybean-grain sorghum diet to support a desirable growth rate without excess body fat accumulation. Apparently, the additional body weight gain (above 1.5 Ibs per day) observed in heifers fed grain sorghum silage plus alfalfa hay and those fed prairie hay supplements with milo grain and soybean meal was due to fat accumulation rather than skeletal growth.
Data in this report are from one study and will be supplemented with an identical study during the winter of 1987-88. Conclusions drawn at this time are preliminary and should be treated as such. 
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